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1.0 DISCUSSION

1.1 PURPOSE

This drainage study provides an analysis of the existing and proposed hydrology
characteristics for the improvements of Chick-fil-A, Restaurant # 3805. The project site is
located at southwest corner of N. Livermore Avenue and Freeway 1-580 in the City of
Livermore, County of Alameda, California and is at latitude and longitude of 37.6992° N and
-121.7741° W, respectively. The project site is 1.62 acres within tributary drainage boundary
. The subject site is bounded on the north and west by Arroyo Las Positas Creek, to the east
by N. Livermore Avenue, and to the south by the existing Hawthorn Suites (by Wyndham
Livermore). For Vicinity and location map see this report.

1.2  EXISTING SITE CONDITION

According to City of Livermore Zoning map the project site is in open space arca and within
the city’s urban growth boundary line. (see zoning map in this report). The subject site 1s
currently an irregular shaped vacant lot. According to the Geotechnical Engineering Report
that was prepared by GILES Engineering Associates, Inc.(Geotechnical Engineering firm)
the southern portion of the subject property was occupied by a residential property from at
least 1949 through 2001, when the structures were demolished. Based on the ALTA Survey,
prepared by Joseph C. Truxaw & Associates, dated April 8, 2016, elevations within the site
ranges from approximately 455.0 feet along the westerly end of the property to 460.0 feet
near the northeast corner of the site and near the top of the descending slope. The elevation of
the toe of the descending slope is about 440.0 The adjacent northerly descending slope is
covered by moderate vegetation that includes shrubs and occasional trees.

In the existing condition the drainage area has been divided into three subareas. The 0.51
acres of the site (subarea “A-1") sheet flows toward the northerly property line and gets
intercepted by Arroyo Las Posias Creek. The runoff from the middle portion of the property,
approximately the 0.88 acres (Subarea “A-2") sheet flows along the length of the project east
to west and combines with runoff from subarea “A-1" in the creek bed of the Atroyo Las
Positas. The runoff in subarea “A-3", the 0.24 acres sheet flows toward southwesterly of the
project site and gets intercepted by an existing storm drain grated inlet, located in
neighboring property. (See existing hydrology map in this report and page 4 for site images).

The discharge flow path from this site is into Arroyo Las Positas Creek, Arroyo Mocha,
Arroyo De La Laguna, Alameda Creek, Old Alameda Creek and finally into Lower San

Francisco Bay.

According to Livermore NRCS Soil Groups (Figure 3-4), the subject site is in the soil group
type “C” (See soil map in this report) and is located in Arroyo Las Positas Watershed (see
Figure 3-1 Livermore Creek Network exhibit map in this report).
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DESCENDING SLOPE ALONG ARROYO LAS POSITAS CREEK AND
NORTHERLY PROPERTY LINE

NORTHWESTERLY OF THE PROJECT SITE AT THE EXISTING 48” RCP
OUTLET TO ARROYO LAS POSITAS CREEK
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SWC ot Livermore Ave, & 1-380 Preeway
City of Livermore, California

1.3 PROPOSED SITE IMPROVEMENTS

The proposed Chick-fil-A restaurant # 3805 building will be constructed in the northeasterly
portion of the site and will be a single-story wood-frame structure with no basement or
underground levels and will have a floor arca of approximately 4634 square feet and finish
floor elevation of 461.00. Entrance to the site will be from Livermore Avenue and is at
southeasterly of the property. Other planned improvements include a paved drive thru
parking lot, menu board signs, a trash enclosure, a patio, concrete walkways and planter
areas. Parking lot improvement, within the subject property, will include sidewalks, curb and
gutters, and underground utilities.

Three bioretention basing will be constructed along the northerly, westerly, and easterly
property lines and will be sized according to Alameda County stormwater technical guidance
dated May 2™ 2016.

The tota] site runoff will sheet flow to onsite curb and gutters and conveyed to the proposed
bioretention basins. Storm water will then be collected by the proposed onsite storm drain
system and conveyed to the existing 48-inch RCP. (See proposed hydrology map in this
report). The overall site discharge from this site will be the same as existing condition into
Arroyo Las Positas Creek.
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1.4 METHODOLOGY

For the purpose of this study, all drainage runoffs have been calculated based on a, 10 year
and 100 year storm event in accordance with the latest adopted Alameda County Zone 7
Standards. Storm drainage facilities are designed in conformance with the following
standards:

o The 10 year hydraulic grade-line of all closed conduit storm drainage systems shall be a
minimum of 1,25 feet below top of curb elevation at any manhole or inlet.

o The 10 year water surface shall be kept below the top of bank of all drainage swales and V-
ditches.

o The 100 —year water surface shall be I foot below new pad elevations of the fract.

o The design engineer shall map the street and overland flow routes within the subdivision for
the 100- year storm.

e The map shall identify 100-year water surface elevations within the subdivision.

o The 100 —year water surface in the swales shall be 1 foot below the pad elevations.

o Upstream hydraulic grades shall be no higher than the top of curb elevation at any manhole
or inlet.

1.4a RAINFALL

From Attachment-6 (Alameda County Flood Control and Water Conservation District), The
Mean Annual Precipitation for this project site is 14.8 inches. (See exhibit map in this report)
The rainfall intensities are calculated using MAP in the equation shown in the Rational
Method calculations.

14b  PEAK RUNOFF -RATIONAL METHOD

The total runoff from the site will be computed using the information given by the Alameda
County Hydrology and Hydraulics Manual for Zone 7. The design storm for this facility is
10-year and 100-year recurrence interval and shall be calculated using the Modified Rational
Formula which is:

Q=CiA

Where:

Q = design peak flow-rate (cfs).

C = Runoff coefficient for the drainage areca(Table 3-1).
i = The rainfall intensity (in/hr).

A = Drainage area in acres.

The rain fall intensity is calculated using the following equation from chapter 3 of the
Alameda County Hydrology and Hydraulic Manual (June 2003):
i=(0.33 +0.091144 * MAP) x (0.249 + 0.1006 * Ki) * Tc~056253

HYDROLOGY AND HYDRAULIC ANALYSIS
P\ CFA16005\Reponts\Hydrologyl01-3805-16005-H and H REPORT .docx -6 -



Chick-fil-A Restaurant Mo, 3805
S5WC of Livernmore Ave, & 12530 Freeway
City of Livermore, California
i = The rainfall intensity (in/hr).
MAP = Mean Annual Precipitation ( Figure 3-2, inches)
Te¢ = Storm duration (hours)
Ki = Frequency factor (1.339 for 10-year, 3.211 for 100 —year)
Te = Time of concentration: The time of concentration is the time required for the runoff
from the most remote region of the watershed to reach the point of concentration at which the
flow is to be calculated. The following equation is used to calculate the time of
concentration.

= (o8 5+ _ (1000} _
Te=1L 1900V¥ and §= (CN) 10

Where :

Tc = Lag time (hrs).

L = Hydraulic length of the watershed (feet).

§ = Maximum retention in the watershed (inch).

Y = Watershed Slope in (ft./ft).

CN = SCS curve number for the watershed (From Table 3-1 , OSP (Open Space-Parks, Trail
Ways, etc.). CN = 79, and Service Commercial(SC), CN = 94 for Soil Type “C”.

(See attachment in this report)
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Chick-fil-A Restaurant No. 3805
SWO of Livermore Ave, & 1-380 Freeway
City of Livermore, California

1.5 SUMMARY AND CONCLUSION

1.5 SUMMARY
Below is the summary discharge data table from this site both in the existing and proposed
condition.
TOTAL SITE DISCHARGE
STORM EXISTING PROPOSED
EVENT CONDITION CONDITON
(YEAR) (cfs) (cfs)
10 0.66 410
100 1.60 2.84

Below is the summary of basin volume data table for DMA areas.

TOTAL BASIN VOLUME
DMA VOLUME VOLUME
REQUIRED PROVIDED
(CU-FT) (CU-FT)
1 2,679 3,036
2 167 401
HYDROLOGY AND HYDRAULIC ANALYSIS
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1.6 VICINITY MAP
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1.7 LOCATION MAP
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